Using weight coefficients and applying the well-known Hermite-Hadamard inequality, a new Hardy-Mulholand-type inequality with a best possible constant factor is given. Furthermore, we also consider the more accurate equivalent forms, the operator expressions and some particular inequalities. The lemmas and theorems provide an extensive account of this type of inequalities.
Introduction
Assuming that p > , 
The more accurate inequality of () is given as follows (cf. [] and Theorem  of []):
which is an extension of (). We still have the following Mulholland inequality similar to () with the same best possible constant factor 
In , Yang [] gave an extension of () as follows:
, and {υ n } ∞ n= are decreasing, and U ∞ = V ∞ = ∞, we have the following inequality with the best possible constant factor B(λ  , λ  ):
where B(u, v) is the beta function defined by (cf.
[])
In a similar way, Huang and Yang [] gave a more accurate inequality of () and Yang and Chen [] obtained a Hardy-Hilbert-type inequality with another kernel and a best possible constant factor. In this paper, using the way of weight coefficients and applying Hermite-Hadamard's inequality, a Hardy-Mulholland-type inequality with a best possible constant factor similar to () is proved, which is an extension of (). Furthermore, the more accurate HardyMulholland-type inequality is built by introducing a few parameters. We also consider the equivalent forms, the operator expressions and some particular inequalities.
Some lemmas and an example
In the following of this paper, we assume that p > , 
For fixed m, n ∈ N\{}, we define the function h(x) as follows:
, n) and
In the same way, for x ∈ (n, n +   ), we find
h (x) (< ) is strictly increasing in (n, n +   ) and
Since υ n+ ≤ υ n , we have h (n -) ≤ h (n + ). Then by (), for m, n ∈ N\{}, it follows that
Lemma  For m, n ∈ N\{}, we define the following weight coefficients:
Hence, we obtain (). In the same way, we obtain (). 
Lemma 
where
(ii) for any c > , we have
, since
In view of the integral mid value theorem, there exists a θ (m) ∈ (
Since we find
), we have () and (). In the same way, we obtain () and ().
For any c > , it follows that
Hence we obtain (). In the same way, we obtain ().
Main results
We define the following functions:
Theorem  We have the following equivalent inequalities:
namely, () follows. By Hölder's inequality (cf.
[]), we find
Then by (), () follows.
On the other hand, suppose that () is valid. We set
Then we have
. If J = , then () is trivially valid; if J = ∞, then in view of (), () takes the form of an equality. Suppose that  < J < ∞. By (), we obtain
namely, () follows, which is equivalent to (). 
Theorem 
where the constant factor B(λ  , λ  ) is the best possible.
Proof Applying () and () in () and (), we have the equivalent inequalities () and ().
, and
we can rewrite () as follows:
c p, 
